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3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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DETAILED ACTION 

The amendments dated June 7, 2004 has been entered. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth In section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the Invention was made. 

Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 6,414,182 to Shingai et al. (Shingai) is maintained. 

The invention is drawn to a process for producing hydroxyalkyi (meth)acrylate by 
reacting (meth)acrylic acid with alkylene oxide o produce the hydroxyalkyi 
(meth)acrylate, comprising producin a resultant reaction liquid in a reaction apparatus 
where the resultant reaction liquid contains cmde hvdroxvalkvl (meth)ackryate, 
unreacted (meth)acrvlic acid and unreacted alkvlene oxide (b) introducing the resultant 
reaction liquid into a distillation apparatus and distilling the reaction liquid under an 
operational pressme of 1 to 40 hPa to remove unreacted (meth)acrvlic acid, (c) 
recovering the unreacted (meth)acrylic acid by the distillation of the resultant reaction 
liquid, (d) recvcling and introducing the unreacted (meth)acrylic acid recovered from the 
distillation apparatus into the reaction apparatus as a raw material for the reaction. 

Shingai teaches "an addition reaction between the carboxylic acid and the 
alkylene oxide is carried out in the presence of a catalyst." See column 2, lines 30-31 . 
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Examples of the carboxylic acid usable in Shingai include "acrylic acid, 
methacrylic acid, acetic acid, propionic acid, butyric acid, maleic acid, fumaric acid, 
succinic acid, benzoic acid, terephthalic acid, trimellitic acid, and pyromellitic acid, but 
acrylic acid and methacrylic acid (which are generically referred to as (meth)acrylic acid) 
are particularly preferable. In addition, the alkylene oxide, usable in the present 
invention, preferably has 2.about.6 carbon atoms, more preferably 2.about.4 carbon 
atoms. Examples thereof include ethylene oxide, propylene oxide, and butylene oxide. 
Among them, ethylene oxide and propylene oxide are preferable, and ethylene oxide is 
particularly preferable." See paragraph bridging columns 2 and 3. 

Example 1 teaches an autoclave was charged with a catalyst, 5 g of 
hydroquinone monomethyl ether as a polymerization inhibitor, and acrylic acid to 
prepare a total amount of 600 ml of mixture. The resultant mixture was heated to 70C., 
and then air in the autoclave was replaced with nitrogen gas. Thereafter, ethylene oxide 
and acrylic acid (containing hydroquinone monomethyl ether in a ratio of 1.0 weight %) 
were continuously supplied into the autoclave at rates of 101 g/h and 109 g/h 
respectively (ethylene oxide/acrylic acid=1.5 (molar ratio)). The resultant reaction liquid 
was continuously extracted such that the liquid level in the autoclave could be fixed 
during the reaction. 

The resultant mixture is: 
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Convcmon of aciylic add: 

Ccnvemion of othybnc oxide: 

Molar ratb of ethyieae oxide/acryiic acid: 

Sfilfictivily of diethyieaa glycol monciacryiflte 

(baaed on th& conN'Cfabn of acrylic acid; 

icfeinaftef ihe same): 

Selectivity of die&tei QyMBed on the conv&Tsion 
of acrylic add; hefeinafbe;; ths samje): 



0.18 mol % 



86 mol % 
58 mol % 
4,7 



1.7 md % 



Shingai also teaches purification of the final product by removal of the raw 
starting materials, e.g., by distillation: "[t]he conversion in this addition reaction is often 
less than 100%, therefore generally such as a portion of the carboxylic acid or alkylene 
oxide remains unreacted in the reaction at the end of the reaction. Thus, the above 
reaction liquid is led to the step to remove such as these unreacted residues of raw 
materials from the reaction liquid, and then purified by such as distillation as the 
subsequent final step, with the result that the aimed hydroxyalkyi ester is obtained." 
See column 2, lines 30-40. 

Shingai also teaches recycling at recycling alkylene oxide or the carboxylic acid, 
either separately or together. Specifically, the references teaches that "raw carboxylic 
acid and the raw alkylene oxide into the reactor, they may be added from their separate 
lines, or they may be premixed together in such as piping, a line mixer, or a mixing tank 
and then added into the reactor, in addition, in the case where a reactor outlet liquid is 
circulated into a reactor inlet, or in the case where an unreacted residue of the alkylene 
oxide or carboxylic acid is recovered and then recycled, these liquids may be mixed with 
the raw carboxylic acid or the raw alkylene oxide and then added into the reactor. 
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However, in tlie case where tlie raw carboxylic acid and tlie raw all^ylene oxide are 
added from their separate feeding lines into the reaction liquid, the molar ratio in the 
reaction liquid is such that the carboxylic acid Is excessive near an inlet into which the 
carboxylic acid is added, therefore it is preferable that the above raw materials are 
premixed together in such as piping and then added into the reactor." See column 3, 
lines 41-57. 

The difference between Shingai and the claimed inventions is that Shingai does 
not teach the invention with particularity so as to amount to anticipation (See M.P.E.P. § 
2131: However, based on the above, Shingai teaches the elements of the claimed 
invention with sufficient guidance, particularity, and with a reasonable expectation of 
success, that the Invention would be prima facie obvious to one of ordinary skill (the 
prior art reference teaches or suggests all the claim limitations with a reasonable 
expectation of success. See M.P.E.P. § 2143). 

Applicant argues that the reference does not disclose recovering unnreacted 
(meth)acrylic acid from the distillation apparatus during the distillation of the reaction 
liquid containing the unreacted raw materials and cnude hydroxyalkyi (methlacrylic acid, 
and thereafter recycling and introducing the recovered (methlacrylic acid to the reaction 
apparatus. 

However, Shingai specifically teaches that the reaction liquid is led to the step to 
remove such as these unreacted residues of raw materials from the reaction liquid, and 
then purified by such as distillation as the subsequent final step, with the result that the 
aimed hydroxyalkyi ester is obtained. See column 2, lines 35-40. 
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However, Shingai specifically teaches that "a portion of the carboxylic acid or 
alkylene oxide remains unreacted in the reaction at the end of the reaction. Thus, the 
above reaction liquid is led to the step to remove such as these unreacted residues of 
raw materials from the reaction liquid". The reference also specifically teaches that "the 
resultant crude hydroxyalkyi ester may further be purified. The purification method is not 
especially limited, but examples thereof include purification by distillation, specifically, 
distillation involving the use of such as conventional distillation columns or rectifying 
columns (e.g. packed columns, bubble cap columns, perforated-plate columns), but 
there is no especial limitation thereto." From these passages, one of ordinary skill 
would expect that at least portions of unreacted starting materials, including 
(meth)acrylic acid, would be separated from the reaction mixture during this step. In 
this regard, there is no evidence or comment of record showing that starting materials 
may not be recovered during this disclosed step. Otherwise, recovering starting 
materials during the disclosed distillation is within the motivation of those of ordinary 
skill. 

Shingai also teaches the claimed recycling. Specifically, unreacted residue of the 
alkylene oxide or carboxylic acid is recovered and then recycled, these liquids may be 
mixed with the raw carboxylic acid or the raw alkylene oxide and then added into the 
reactor." See column 3, lines 46-48. Accordingly, Shingai teaches all of the elements 
of the claimed invention, as amendmend, with a reasonable expectation of success. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Karl J. Puttlitz whose telephone number is (571 ) 272- 
0645. The examiner can normally be reached on Monday-Friday (alternate). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Johann Richter can be reached on (571 ) 272-0646. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 



1235. 



Karl J. Puttlitz 
Assistant Examiner 




Johann R. Richter, Ph.D., Esq. 
Supervisory Patent Examiner 
Biotechnology and Organic Chemistry 
Art Unit 1621 
(571)272-0646 



